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Abstract
In animal welfare, we focus on the physical and 
mental health of the animals with reference to “Five 
freedoms.” The methods of rearing livestock have 
been studied for animal welfare such as in nutri-
tional studies about feed that satisﬁ es their nutritive 
requirement (freedom from hunger), studies about 
environmental resources such as bedding and ven-
tilation (freedom from discomfort), and veterinary 
studies about preventing injury or disease (freedom 
from injury or disease). It is also important to inves-
tigate the psychological aspects of animals in terms 
of freedom to express normal behavior and freedom 
from fear and distress. Environmental enrichment and 
establishing human-animal bond (for example, brush-
ing) as the methods for improving the psychological 
aspects of animals in intensive animal husbandry is 
known. Environmental enrichment is not only for 
livestock animals and in laboratory animals such as 
rat and fruit ﬂ ies. Environmental enrichment and gen-
tle human contact with animals affect the psychologi-
cal state of animals in a beneﬁ cial way, and improve 
animal welfare.
Introduction
Human beings breed, rear, and nourish livestock 
as a means of providing themselves with sustenance, 
i.e. meat, milk, and eggs. To that end, humans supply 
shelter, food, and other resources for farm animals 
according to each animal’s intended purpose. In the 
ﬁ eld of animal husbandry, animal welfare is affected 
by the type of physical environment the animals are 
housed in, the equipment used upon them, and the 
way in which they are managed. 
When considering the welfare of animals, we focus 
on both their physical and psychological health in ac-
cordance to the ‘5 freedoms’ (Farm Animal Welfare 
Council 1992), which entitle farm animals to: 
1. freedom from hunger and thirst;
2. freedom from discomfort; 
3. freedom from pain, injury, or disease; 
4. freedom to express normal behaviour; and 
5. freedom from fear and distress. 
Good psychological health in agricultural animals 
encourages their biological functions and productiv-
ity, beneﬁ tting animals and humans alike. To achieve 
this sense of well-being in farm animals requires en-
riching their living environment and alleviating any 
fear they may have of humans. It should be noted, 
however, that in the case of high-density animal hous-
ing, productive labour practices and time-intensive 
paciﬁ cation of animals through gentle human contact 
are in conﬂ ict, as are optimal use of unit area and al-
lowing farm animals to express normal behaviour. 
Alleviating fear
Livestock often fears humans. This fear affects the 
animals’ welfare and, consequently, their productiv-
ity. It has been found that in laying hens, pigs, and 
dairy cattle, an increase in their fear of humans de-
creased their productivity (Rushen et al. 1999). 
Benign, gentle human contact with an animal can 
decrease that animal’s fear of humans and build a re-
lationship of afﬁ liation between the 2 species. It has 
been reported that brushing cattle decreases the ﬂ ight 
response (Hemsworth and Coleman 1998), with the 
animals reported to prefer being brushed on the head 
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(Akasaka et al. 2010) or neck (Schmied et al. 2008). 
In contrast, negative handling, such as kicking and 
beating, increased flight and stress responses, and 
resulted in less weight gain in cattle (Breuer et al. 
2003). 
These reports indicate that the type of human con-
tact made with animals determines how an animal 
responds to humans.
Enriching animal environment
In animal husbandry systems, environmental en-
richment is an accepted method for stimulating nor-
mal animal behaviour. This has been demonstrated in 
laying hens (Appleby and Hughes 1995; Shimmura et 
al. 2007; Shimmura et al. 2010), broiler chickens (Le 
Van et al. 2000; Kells et al. 2001; Leone and Estevez 
2008), pigs (Millet et al. 2005; van de Weerd and Day 
2009), and stabled horses (Cooper et al. 2000; Coo-
per et al. 2005; Mills and Riezebos 2005; Ninomiya 
et al. 2008). Environmental enrichment also has been 
studied in beef cattle (Pelley et al. 1995; Wilson et 
al. 2002; Ishiwata et al. 2006). In artiﬁ cial pastures, 
cattle use trees for self-grooming (Kohari et al. 2007), 
and it has been shown that feedlot cattle use devices 
for self-grooming (Wilson et al. 2002). Ishiwata et 
al. (2006) reported that installing a metal barrel (58 
cm in diameter, 90 cm in height) containing hay and 
wrapped in artificial turf in the pen at the early fat-
tening stage stimulated steers’ eating and grooming 
within the pen, and resulted in better  muscle charac-
teristics.
We have also studied environmental enrichment for 
beef cattle previously; we provide here a brief discus-
sion on our ﬁ ndings. In a study conducted in 2009, S. 
Sato and I enriched the environment in the rearing of 
Japanese black calves (Ninomiya and Sato, 2009, Fig. 
1). 
We conducted 3 types of treatments. One treatment 
was to stimulate the grooming behaviour in calves 
by setting a brush and a log in their pens. Grooming 
is recognized as a form of maintenance behaviour in 
cattle. These animals clean themselves by rubbing 
their bodies against trees in the pasture (Kohari et al. 
2007) or, as in the case of this study, they used the 
brush and log placed in the pens.
The second treatment involved creating a comfort-
able resting area for the calves. This was done by 
removing dirty bedding and manure more frequently, 
as well as providing new straw bedding more often. 
This rest area was found to encourage the calves to 
lie down, another maintenance behaviour in cattle, 
which conserves their energy, and is conducive to 
sleep. In the study, sleeping increased in the treatment 
group of calves compared to that in the control group. 
Sleeping is known to indicate behavioural satisfaction 
in animals (Ninomiya et al. 2007), and this treatment 
succeeded in eliciting this normal behaviour in calves 
and satisfying this behavioural need. 
The third treatment involved the installation of a 
wooden board in the calves’ resting area, as a means 
of decreasing antagonistic behaviour. A 2-m-wide by 
1-m-high wooden wall was placed in the centre of the 
pen (Fig. 1). If a weak calf was chased by a stronger 
one, it would pass through the narrow gap (about 75 
cm in width) to the other side and hide behind the 
wall. This would weaken the motivation of the strong 
calf to chase the weaker one, because the gap was 
very narrow to pass through. Also, the antagonistic 
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Fig. 1. The environmental enrichment in the pen. Ninomiya, S. and S. Sato (2009). Animal Science Journal 80, 
347 - 351.
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calf was unable to see the weak calf behind the wall. 
This system enhances a calf’s coping ability in the 
pen and stimulates the normal behaviour of escaping 
from a threat. 
In all 3 treatments, animals were allowed to express 
natural behaviours for coping with their environment. 
Our study suggests that environmental enrichment 
enhances the animals’ expression of natural behav-
iours and as a result, improves their quality of life. 
There is the other aspect of freedom to express 
normal behaviour, that is, behavioural need (Hughes 
& Duncan 1988). Many of the behavioural needs of 
livestock have been established. For example, domes-
tic hens need to build a nest before laying (Hughes et 
al. 1989), domestic pigs need to root, and cattle need 
to perform oral manipulation (tongue movement, bite, 
chew and so on). These behaviours are appetitive and 
normally precede the act of consumption (feeding, 
ingesting, drinking). When appetitive behaviour can-
not precede consummatory behaviour in the absence 
of sufﬁ cient triggers for appetitive behaviour, animals 
become frustrated. However, there are many enrich-
ment materials to fulﬁ l these behavioural needs. For 
domestic chickens, a nest box and perch are used 
(Appleby and Hughes 1995; Shimmura et al. 2007, 
2010, Le Van et al. 2000; Kells et al. 2001; Leone and 
Estevez 2008). For pigs, pasturing offers opportuni-
ties for rooting around in the earth (Millet et al. 2005; 
van de Weerd and Day 2009).
Environmental enrichment is not a concept to be 
applied to livestock only. It has also been applied 
to laboratory animals, resulting in improvements 
in welfare of those animals (Balcombe 2005). In a 
number of studies on rats, it has been reported that 
environmental enrichment (a running wheel, bedding, 
toys) can improve their ability to learning (Need et 
al. 2003), enhance their neurogenesis (Ehninger and 
Kemperman 2003), slow disease progression (Hockly 
et al. 2002) and suppress the prevalence of stereotypy 
(Powell et al. 2000). It has also been reported that en-
vironmental enrichment improves mating success in 
fruit ﬂ ies (Dukas and Mooers 2003). These ﬁ ndings 
indicate that environmental enrichment encourages 
normal animal behaviours as well as neuronal func-
tion.
Environmental enrichment and gentle human con-
tact with animals affect the psychological state of 
animals in a beneﬁ cial way, and improve animal wel-
fare. These positive effects also serve to encourage 
an animal’s biological functions and correspond to an 
increase in that animal’s productivity. The applica-
tion of these treatments to intensive housing systems 
should be a future topic of discussion.
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